Digital Equity: New Findings from the 
Early Childhood Longitudinal Study* 
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As CM^ucu cedvdoldfy bceoses ifiCMaitf^yprevakdc ilmufhouisMi^i 
codeem have bett ued about reJudn^ tha ^diptal divide* AtiAm 

^m4vo are bMfittt| aad chott pho ate being Idr behind Ifuually coiaod lA At 
Mid 199t3e CO rtfrt to luioqual uceM to ifiJbrmatMa teehaology (li^c* 2001 ). 
At tttm digica] divide b nowgtnmOy defined as tbe diAmnee ifi itfotttauM 
teehAdbgy oto based oa etbrnocy and sodoecbAOfbk status. Digits] divide sta^ 
tutks are most fre^ueAtly applied to CMnpucae avadabdity tfiA me to iAook 
(SwaiA & PnrsoOi 2002 ) . a^ to honei with eoMputert with aeeeai to At 
Ificenvet (HriiOi 2002) AJdvougb sobstaatja] gajM have beeo m^e la the 
Ltaiied States la reducing the disparity iaacecss that ethak MlooAcyaivd lowr 
soeioeeMOfakgtoupi have cxpesieivced^ other dbparitks based on iivealih coft^ 
onue fer the aseot needy SAsdeAte 

Digital equiry b a justiee goal of ensuring chu all sti^eoti have uoa 

to in^rmatlee and coauatiakatieas leehnologks tot learAiogregardleai oTs^ 
dottoeoMie seaimv pbyskJ diaabilify, Jar^age^ raee* geodet or any other 
duraecesbeies chai have bean JiaLed with tiae^ual treataMOL Eatable ^cesa 
to ccchrrobgy nourcas (coMputers. tf^irware. conneoivity) is one aspect of 
digital equity eoecems. Other dumasioas beJudeef&cuve usoofteeknolegy 
For nehmg aad kamiag^ to coeccnc that a of high quality aad etilturally 
televanu aad opponuiucjss co erease netv eoataac (Natioaa] Institute FbrCom^ 
Muiuty InaovatioaSi 200S). 

la dte paw several yearsv mueh has bean irmated to brtag studeats aad eduea^ 
tors op to speed vnds toehrsology. With Am paseige oTche 1 994 Eleroentary aad 
Seaofvdaiy Edocwioa Act Coagreas created cecbnalogy programs to promote 
ta;p er i m entation, research, aad che prolUeratloaofge^ XYt Uaiveteal 
Semee Fursd (br Sehoob aad libraries, commoaly known as the "^tSaia*** pr^ 
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vides ducounts ct At cotf of equifMAtafld icrvios to 

pubik afld pttw« dchoob Iba/kB. PubUc dcbod Jeukts aMU tbe Uoiud 
Statei havt bctA the ptima/y beAeAcufyof tbb bfudauM asd hivt wd ihue 
dkcouAca* whkk toDff from 20% to 90% depet>difl|OQecM60ik need asd 
iu/al IdcatM^ to iftereaie the bfajcrutfuie Aertfed tb eaeke lAOOct 
ions widdyivailabie iae^dob. (PuAB« ^ap^i" & Pape» 2003)^ Ift «lditk)L 
« pa/tofdieM (NOA. PL 107-1 10}. the Ei^ 

haMLAi EAlia:aMti TV bu(h Tbchiidof^ fpn T?gh) pn^raCD sttiss td lApme 
ftiiikst uJotue ^hicvtAMftt iA elemeAcafy afldMjaa^y idwk thi«u^ 
die uae uf tachMlegy. lo oudeACs m ladiAjally Icetate by the 

dphi)i |rade« and 16 tAetitt that t^dien jnte^rau iaia the 

luA M ieopwe studesr aiiitcwttebf Althou^ tb toKflcJbgy reabueea 
\x ioiptWAg^ ^Uib ahow dot eqiuiabk aeeoe has fmt been fuUf adikvtd Foe 
eu 0 ^k« bcfwtco 1 99i asd \99% die pmeAOfe of dajMOOu with lAteeoa 
aeeeo ptw frofo 3% to add ai do oAd or 2001 i ?9H of ptiblkaAoob 
had acotti cd do Ifuenoc (Kleiaet U Faefo^ 2002 ) HMvMe ichoob with the 
hifbtf poven^ cwoenuatiob bad ferns fooma widi Ifuemei doA ia 
achooli with bwr poveny eofoesetaiJOA Poo/ cbildfeA asd duJdrtA frota cth« 
Ak tfuAOAbea lull afeisoo likely to eoiae fnth hono wiihiui cao^uen aod 

Iflttoietacceo (Fdelie^ 2002 : Ptifoa« Chapin^ b Papc« 200 ^i SoIoma* 2002 ; 

Vithelav Camoo, b Reynoldi* 2002). Ia fijueei reponed widibui re^aed la 
to e ho c tawn ak levek* 2 h% of lohool jnvesioeMa dueiAg 199^2000 iftduded 
Aiuch oldef eobipuren* lueh aa 2Bh ot MS lewl nehita at Appb III whkh 
^ obc have the AukLAMdiaeapabtlides ot data hafld)ifl|CipabJitks of saw 
AK ideb (Meyta« 2001). 

beyood kiuea of ^ceai hsstmti afe larfre ^ala uf At quality of the Kb« 
Aoloyy un DtAuli Afteeboolofy uae Aiseat that distal equity fbala areacill a 
rmfot CAAOcr A A nauabot of research tSofts have isolated Ass ceehablb^y ae* 
ttss aod lilt IA liiiS. ichooU a iodeed sobiewtac polaeiatd* with achoob aervuig 
BJ^L HiapaAk^ and low aodoecoocpAiu: itacas (SES) itudesti tewdiAf to have 
the lowtu aceeM to» and die ttoatmuedial usifEa aC acw teekAolo^y (Beekei 

2000 . OrvidiAf Lioei 2001 ; VeAflioiky. I99B). In eoAtraai Becker re^m 

tochers teaeluo^ lower ^neoiae itu^nti reported weekly u of coAiputers 
rootz after doA tochers teschio^b^ber^AeoAieitudeAts. Hovrwei the nj« 
tore uf children) espeneooo usia^ eobipaters lo sdiool vaikd prrady by lu^ 
jee aad tocher objectives, and his tbidin^s su|^f dut lowef^iACDAM saidenu 
lire cnaiputers oiare ofteA ku repetitive praetki vihesos U^ber^tAcome sn^ 
^Ati use eoftopuieis ooreoftes for more sophlsueat^, iAteUectuaUy upoplei 
ap^iCBAoai 

Furthermore, the lackof coaxosus towards ia epeoticoal defiAitioA of tech" 
Aology aacese eoAtbunds the ioierpreeatiAA of the rcadti of eiou scodks 
port^ OA the oiiAiber ofcwbputers aAd cmAecobo par scodeBtor schiml ofteb 
amoe dur aacea aad avaihULry are equjvakiu temuAblopt This partkiilar 
oe of aacea IjAorea the Ur|ef poteruaJ oieaAio^of actial Individual rodent 
use dui kACOfopotnts of djptal e^iuty eaneeros AJdiou^ we ackoowled^ 
the potental djAftztt la taeaAioi; ef >hw tcTAU* we use the nas and 
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incctduA^Ciblf it cU) lAid^ However^ wbtt repottio| dw diutH 
bcf d( CMipuur roMtccs per icImI or per itudefit W ) ttfitd to u« «e 
(ToeraU^ um terA) AvailebOiry. Vb o repd<tio| ortiei related lo die 
IflttfAet w u diecMuMft WAA&nihr mt aeeea ar In ^Interoet ^eeaL** 
^ u die terts «hfia rcportia|OQ pafccnihr lofrwaee applkatioAs or 
iAcUeora of lue. 

Ewe diDu^ tsw MW btve cdsiputcn add loieroet eeeoe^ dvere ii 

liMied etbpirkil ruEardi r<^ardio|£rudal apccts ofdi^u] equity ar ib:)uvc^ 
loyiEil evaiUbilitf ifap/ovo. Eves fewer Jti^es hjvt iMiecd c^ueiwl^ oo dte 
avaihbilir^ af uiAiputen &peyoua|ehiUreA asd dietr us of coaipuears whea 
tbey are sartiaf feroul ecli£M>]iflp. Mm mdlei report srtilii for fluda/ie 

diKer eletsenur)^ aiddle^ ar edtoal profrunr. wkb Hide deacr)|H 
aoa ofcaaiputer avaiUbdiry or uee la die pHeaa/y gnAi Altbau^ oae lai^c 
aertuse^ s the technolofy la&utmoureafediaQli eoadauei la iupiove^ tbs 
rtudeao in priuiary fr^t have iaamsiai aeeea to uiAiputen (ewicudics r^ 
dia rpcei£e (bcu^. Reeendy available data Qom cbe Early C3uldliood I^rv^ 
gieudLaal Sewjy. Kisderparten Clarr of 199^99 fWevt. Denton* & Gerauac^ 
Hauibea* 2000) bar allowed ur to c^tuie a laapdwt of tbe pranas rawarde 
equitable ledia^ogy seed far pmaar^a^ebJ^a 
Tbe purpoec of diir rtudy b to i^ecribe youfl^ 4:hiUta^ differap ual steal to 
eooiputan in eJioal aad tbe varyia^ earubaom tbai aflect haw diry espenenee 
eooiputan. Ve iddreisd three nia|or ttwarcb questku ia) Are uitspuser r^ 
^\Mcs eqtaDy available to young diildren stendiflgU|bef poverty a^ lower 
po v er ty {b) Vhat opponuaitici iio youeg ebiUrcn luve ta tne cooi^ 

puiets 10 their daeuooovs ar^ boma? and (d Are dste didereaee between 
hi|kr poverty and lower poverty shoob lo how tea^rs of young diddreo us 
eoeiputan in dieir dasroe^ 


KEC0MME240ED USE OF COMPUTEBS BV YOUNG CHILDREN 
Tbe Natkpoal Aaodabon fot tbe Education of Young CSuldren'i (NAEVC) 
ftpiiuoQ Seaeaeoent on Tedmology and Youbg Children a euaiiitenrwlifa die 
poali of digital smutty (NAE)C% 1996) Tbii itatetoentiupporti equitable 
tts to compuien (os all ebildrtn. b reco^abei dot equital^ aeceo (ot cbiUitn 
frso knwincons fimulki for wbont ds uJiool nuy be the prieaary mree of 
eottputer opportunity ouy neeroitate provuiiag dies with increocd caaiput^ 
lAg opportunjtiet Tbe guuklinai reoMUsend prosdoe itratcgsi to enrurt 
Uity 6( us baled on gender aad aseo ta aadruiv tcdinologier fos ^biUrea vnA 
diiabdjDS Beyond equi lab le aseo I NAEVC itLoniaveftdi that techno logy be 
integrated into the I waiag environtsmt s one of sveral ruppor? options The 
apprapriateacis of computer technology depeodi oo m lalieac foaturti* the 
go^ St for eafbpuier tis« aad die children vfoo are uiing jl ResarLh bar 
ibowa OoL depending oa iti foaturei* difiereat kinds bf i^wart lead to vsdy 
drdtrent cdueatlbaal ouieobiet (Haugland & VHgbu 1997). Mm aaeiyy, 
fiudki have found opan^ded. duld-directed tofeware made a tnore 
niQcaat dldhcenee in childreai ^velopaDeatal gaini ^i>i dnD lad praeise 
sbware (Hatband. I99Z 1999). 
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via uMd 1 a a drvcbpAMallf ^pfoprlaie moACt compum Iwe (rest p> 
tEAod 16 beodh ilte [fia/Aitt| of Cottpim ciA provide iiSidMC. 

Aippoft add piidAfa lA Acw oAs lA a MiOAcr dw As ihe icyk 

of ^uA|diildrert CoAipuM caAhdp )MAg cUdeco ciplcpreimrUctfcreaifve 
pQOiUjDEo witboul )ttvia|; aD dM prcrtquBUe akilk oia ca|o^ a reory «iibour 
kMtfl| li£M CD ttaJ ic» tke tAd^ of a Mory wl^uc kAOViiap Aily Iw 

tDWritft* aod build a houao wuli Eibital domfl| aod georheoy akitk A ^ocppuier 
CDA pjOT^ dtf OppMUWy to ACtOA t VP^Ai of poopk* P^a/V* aT^ iaibCAUtM, 
nofi imponaAt* u oa do id ^oy quiddy. Id imma OAodMloptoooi&l 
MM toBAUttolooMDCVpiMkibetfior l^kfaAk* oacoiira|D norecm^etiuvt 
b^tvtat ard ao (baHira^cm^uy &/^c)te etthifl|c of ideas (Haaipkod* I992« 
1999). Cottpuceta Ia eaHy AJdbood ibouy be fully iDtifraud iaio dM over^ 
ourdcuhifis if dM daomoAu Devdopncmdiy ^jpeopriais cm^uttf-ho&ed leafiH 
iAg lifipt the f«CK9iU tt owebutt DM ooly to ubr youo( 

lafA hue eliD u bow they Icars 2002). 

DcM iL p Ai eoially appropruce uae b diSieult to aehkve ia builiiAfi wbett 
ODO)pu(eft art cMdocd a cuAipuierlahi or wfaeteolMrooAti art equipped 
widi uAly ooe or cm emputen Qa^tooM ahould be equipped «khooe 
eonpuier Av everyd erudesu ia elefboAcary diiiMOOU they should be 
ated wfaeteioeuJ lAmetupruwtch peers aAd teaiiwn duoAf computef uie eiA 
be OAeMitafed (BecheL 2000. Skede & Stefudeiewia^ 2002). 

Td aDcwehiUfts to te^ tbegieaCKOC berseAs froAi uaio( tedioolo^K ^ 
waft nuitalao be devtlopmeAully appicpriate. VUI-dai^ed aofovire cAfa^ 
duldreA ia a proceuofttploracioa* o^aiaiaLAs cKddee^s iatarrtt over clnc 
OAeoutafD active panidpatiDd richer doa rtcuag aod wacuhiap Uudfe» 200 1) 

It al^ should be vuually eAg^^Af tiucuph dw me ofcokprAil uAcliitieacd* real« 
iaue |;r^3kka aod Mods. Ia order Ibr coosputen to be iwJ Ia a dcuehipneA^ 
adjy ^proprjaie tfuAaer^ yauAf duldieo tsuic bavaiozor lo updaftd a^ 
Aiflctio^ equipotcAC ISwa & PcanoA* 2002) The coAspuiett dui fua due 
ttfeware aiust lave Asukutoeda eapabilida Madiaes chac a Ac vay auaj^ 
Aiufb have a ^&ROM drive uaau^ ciA tUA aoK of ihii ttfnvate 

OevdapaeAtally appropnace use alio iadudei aaxer co lAcaAecneureei 
Reaearehets have iJeflDfied lacemec sources to me with chJdrea Oat provide 
realniAtf ^ceas id topics of latertsc. aceea to ehildren'i hieracure^ aadotittr 
creative outlets (Skeek &1 S(efaAkicwia» 2002). Akhough some Jisdivlduak 
aod (roups have ^>11"^ for a asoacoriiuu oa lAteroet use ia elefbeAury idvo^ 
(Cordea &MiDcL 2000. Li(ht» 2001)^ Asoac researchers agree Oat youa| chil« 
drea beacQt flora IAN aad lAtaoet tccs^ Funherosore^ the Natioca] Edisc^ 
cioaal TechfloJogy Scasdardi (KET5) hit the abiliry co gatha asd oocaASuaj^ 
caa «itk dchers uaiag cdde^aAiuAJCaiioAi ai OAe ofteA perfortaaace 
iadicaron at the preK^2 lewl (ISTE« 2000). 

Aflddar laiptfcaAt Ia dlaaive uae of eoraputers is oaS traiOiAg aad teck^ 
itobgy suppers TcadMtfmili^ryi coofidEOce. and skill ia clwaiAgioitware aad 
luagradfigiedMlegy laco tkeeurAoJuas are dEpeodeACoa tether traioiAg aad 
cube tor sdPdiite tad cxpbratioA iaJ karoiag Due id d>e idatrve AcwAc&i<dett^ 
ptit£f tcchflidegy. raaAy teacAecs have ack reuMd trasamg to 
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fttptiiu aAAofefies and bck AipptfitD use thefts It iher the rapidly 

ederaAfl|iovcMKAB in CDtbputEt hefdwiteaftdaofrwafe law nM ahvap bos 
ABiL^d with dM Mppoff 4Ad ttaaaiag nsded da teadae to hnptovt 

^ ediaaturfa] opedefieBS^rTMi^dhiLittA.TtuB da fbtre pre wt a e ofaxupuc^ 
en ftLoc ^es mc eraute appropraa or e&sdw tar. 

DifieJaquIty fee cUldn. thrrdbre^ laeli^sMc&tto OMUputEt 

awto that afc laed to t^vdopMAtaU^ appjojaatt «iys «idi isadu ^dio baw 
da ktewMgraftd ibis eo iAteyratsaditekpor iA(o meaAii^fy aoMuesoriflirr* 
ca aad n^vam to duUtea Ps f i f ra Mf lae fbeata dw cofuputESi aa lAcr* 
|tattd btd a develop eMally apjacpraa aimuIuai asd indak opparoifuda 
IW uueMBOO vtmiT of ptMoast a/>d praimify. «)di tekavd^ Iw oMpoar* 
popi) rtUDC add updated with alrCDtUMiiftieaeafa amsa 

^bdar repMt ofmJjbdlty a/>dT^peof useaoysog ^w^ohiklttA caA 

i/daattMOaafe makifl(ptofrtBio*afdsdi|ita] equity &>ral ftoupt of iqh 
desULTKs [MgiiudiftiliaidyikkAba da emACof tha pro^resL 

METHOD 

Tb t^/ofk was dtawA tram da bodcr^antA-firsc bofirudiaal ycu of the 
E&dy CSuUbood U)efAiduBl Study; KbdrrpanoA of 1 99^99 (BO^-KJ« a 
AatBuOy rt^ttemitM and peoml purpM saidy on duldie^ eady eduaaoA </ 
about 22^000 pubCc a/>d privw diddten b more duo I «200 kiaikriams 
proyramvspoomrslby^ NabcpAilCoHcr (or EdiuikpA Seaiaekt (VBeaet aL. 
2000). Tbc EQ^K sudy taed a mddiofe ptobablfity ueple Tia prn 
ABfyiampliAi UIU 0 woe geoftapba areas ct^aitt^ of counties 
CDuAdB frMi wbid I «2H puhlk and private sdioob oderiiif 
(tana were mkofed E^ii duld was lial^ to ha os ho kiadeffaneo 
aa^et Dao weee adapme. u^wdoaUy-adnufiatered rhiU asa» 

Aaoo» patptb nr v fc wi aftdteacbmfldsAotd adndaaoacor quodon/uin 

TKs auly em^c^ x suhaibple of EO^K on puhlk ahool duldrea 

aneodrdldiukrfeneA asd Got pr^lLT^ retultifl^itdttJbple coodiso or9il40 
duUm ui 669 pubk ahods« avofipiAg 15^2 sosdrfio po siiod. eomparK 
SPAS ate based on data prondrd by s^oolpriodpali Scitoob are edasafied by 
dMt OMaencraiko of ItAWinccoa duUit^ CooeewaDofl ofkav-i&cDtdrduldrefi 
ishsrdoo da peretAC <d the total tArJeoe&i that Is eOfiye far dee or ledueo^ 
pneed hiadas Schoriwuk Tide I paAkipadoo a isird wlas this lA^touMti is 
A&aa^ The ertteta used to defiflehiglar pcrrercyind kwtpowrry aiaob are 
da fdcfHinp (a) bibber poMerry ***^^^1^ have 50% or laore <d ike tceal a^hool eih 
odkneDt dipUe free a^d itduted luneb a^ (b) lower pmeny haw km 

50%^da tocalsdupol eiuoUmeAt difdde &>r£ke a^ reduced lundi. Of 
diis XMflt, 6 1 ane^cd bwcf poveny sdsools (9 « d J}93) and M 1% ai* 
amU bibber poorrry schools Or • 3^747) Deibefraphkiiiibratationabouitbr 
chUm afld (wibes is preaeAted lA Tabk I. da ECLtK 

omjb pled CBS caiA types of sdioob and chUdreA (private sdupob and Asba ch^ 
diefl)« da ECU-K duU4evd loogiotdjna] dEUi^ weagha are eibplcyed far al 
aftilyaw Bsauhs ofdiissfudyare ibuspBAeealisaUrio thenabcpr^ kindrr|arTtnefs 
andlra^r^rsifid tbeif iriiooi^ 
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Meawo 

Oau wcfe ctflfecitd dircK^ paftAC lABtvsvn aad ca^luMiyJ dduiol 
iMMorquadduaires. SchcM^ ^laiaiatAton and kiadetfa/ufi tfid firti^t^ 
tadtofi (Jitopkitd paptf afld ptAdl quemoofiauts that about avaiLbilicy 
a/ (LAcMftt cmputar r«Murcri Sd^ool admiftytruMt abo providad upufits oa 
die tbta] aiioibea of cmpuurs In dM ithool ai>d tlu nufbbcrord&ifoonii 
Mill (Ltfbtot computer rt^urcEa Pam& of Idfideagafum and fioa^radats 
provided lafdrtBaDbA oa wkadwMharewaa a hoAM eaeaputtf du dtti/ child 
iMd add whether tbeir duldaoxand the Idttrfiet froeo hoiue In addjuon* kio« 
dfiffa/ien and fitit^r^de teachers indiCiCBd the frequeney with wludi cbildien 
A cheitchriraom ai a whole uaed con^uCEir for amnl iAuructiodal purpoaer^ 
iAcbidio^ to lean ftadio|^ wrttid^ or ^Uifl|; id IcarA maih; id IcarA 
leuil^; M learo idencecoBCOpo: ii> lare keyboard ikdb; id efeatt art; Ibr fun 
(^aeaea). and br loi&rBct/looal an neewodt (LAN) aeeea 

RESUU5 

Iba AtnibhUiey of CoApaeara fee yeufif CUdran 

AhnoK all icbenb and ebuneou had a wiery ol cemputtr mureea awl« 
abk CO your^ ehddre^ {See Table 20 Durtof kinder|arttn and flru jrade. aU 
pubik school childreb iKeodcd sdmolj had ac Icatf one eooipticer. Nioety^ 
lour pernnt ofdiildren in higher powey schooli and 97H of children a lower 
p overty eeboois hod compum aw^abJe io bndeegartert Me diftererscA were 
Found A availabilicy of CDroputcrs and aofrware during the kirubrgarten year 


ThMe Ir Deoiofrapbic AaraetarlMki ofcbiMetA (N«9|M0} 

Hi|h Powty S^oob Fw^rtj Schools 


0\*naefMK9 

n 

% 

n 

% 

OuBi 

Kak 

l.«0 

52.0 

3.150 

51.7 

FsBule 

1.797 

4L0 

2.943 

48J 

OuU« race 

Vluce 


il9 

4.021 

66.0 

Rl»f* 

IM6 

2A.5 

530 

8.7 

Hl^aoK 

W 

24.9 

810 

13J 

AMAo/^db Idafida 

»7 

JL2 

494 

8.1 

Oilm 

266 

5.5 

238 

3.9 

fwif BdoBODoauc fotus lead (5ES) 

Im SE2 {Booom 20%) 1,41} 

J7.7 

819 

13.6 

M)<Ue SeS (nidifieAm} 

2.09$ 

5&0 

3J?5 

63.6 

Hif*SESnof>20«k) 

236 

6.9 

IJ89 

22.8 

Hofoe languagBof ^ild 

Noo Eb^bH 

824 

210 

682 

IIJ 

Eadah 

2.91% 

710 

5.411 

88.8 

hraily poearty leval 

Below poeany dirohoU 

1.547 

41.9 

920 

15.1 

Ahoi^ pMWiy dirad»U 

2.200 

58.7 

5.173 

84.9 

OuU wub adl^thiy 

446 

13.9 

778 

144 
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widi tb idvool pMvRy cooceAcnuo^ However^ ia fine cluUitb 

aoeodio^lMvtr poverty i|^t£aflc]y more con^uCErs (/• •3^62* ^ 

< .001) afld eofr*w (r« .001) awlaUe la tber ecboDli 

T^^iralifailryof ttnputer reebuiCD anc^olwae eho eBO^ioed iatensof 
dM idtod^ obild/eompuerr redo— dm \x dM mieober of ^ the 

A:^>oldtvidHl by the total sumbefi c/cM^ueers ia dM siMl— erwl dte poccAt 
of deeroott la the thir had various eompuirr reeoatn evaibbk hr itt^ 

disc w. The chiU/computer rado wied greatly aeroe sdaapli «idi some 
heviag uoft than oae cao^ueer pef child ta otheer heviAgoaecomputcf hr es 
many as 1C2 enaleais diiriag the kiodergantA yeat Tide re^e deerwed dumg 
Am gr^le Owyr ft 4^100iCiakais).T5Mratu>afchildrcDMeQeDpuieredtifl^ 
^ biadeegBftKs year w» bNi>ar laaiiODfa with higher poverry corwcsmioa {iS) 
to I cM^Miwith 8 7 CO I ill bwt poverry edaxils}. lacoAtiast the ratu>afchil« 
ditfl to ctfbputtn duiiag Arse grak «as highere in tfhools mdi higher poverty 
CMoaffatioa (7«5 lo I compared wMi to I ia lowr p o w ry sdnols). When 
chiUieal aetttt to coatpiaemouics ««s euittiaedia temts of dtai schools 
chiU/cofbputte eaoa, ao sigAiAcant ddlettrkxe wcfe ^teoed actcto pcjverty 
CMttaffatioa hrbodi kindesfJtED and Amgr^k 
Aaothcr bcaditoarltfercompuiar ^eess a i/<(e>eroom hiiv at lease one 
cooiputei Atf every Amt stodents (Bocber» 2000}. Duriag Laderganes^ 19% of 


Table 2r Ikruaiof eoiapiiiae eiaouftae avallaUe to Idadergartea aad Am 
grade cUldeca 
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Rm G^e 



Ugkf^^fTif 




Cwapom Raoucm 

% 

« 

% 

« 

Accai tocao^utara 

Hi 


962 

96b 

AccBi iosohaa/^ 

04.1 

96.4 

95.0 

98.4 

SdvDol corepQlev cooons 




l2Dopii^9 hh 

ara iwrwwls 

«.l 

61 8 

785 

81.4 

(L«fl 

78.6 

81.4 

86.4 

89.3 

ROM Dfivo 
Wide Am Noworki 

^0 

96.4 

977 

977 

Quoiw) 

86.0 

891 

89.7 

94.1 

Toeher^Oasoom iuuume 




CDfopiiioi lued ifi 





daavosD 

96 8 

900 

87.6 

91.6 

CDfOpUB SfO Ul 
duSfOOVD 

Tad^ffsmM 

656 

876 

9a2 

910 

9fDpiiB wrtkihop 

61.1 

66.6 

616 

61.9 

Hoeoe onpeiv ibouieo: 




Quid has accw to a/id 





OT a csBipuiB Jt bone 

59.6 

46.4 

70.9 

OuU has »cnM (o and 





laa dw latamaai Imne 10.7 

16.1 
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duMOOu id lud ar ifiau au uitsputtr pe &ju/ dul^ 

drtA. 1 a cAWaiu only 10 % of daM/Aonu id bwcr paveny idioab luJ at ku 
macMtpuat bravery but diJdtaft ^oulat fib^iAip wt buAd diifia| dix 
|rad& Alts w 23% of diarooM id U^er poivRy and 17. }% id daa^ 

fsanu is bwr poverfy advaab had at l^aJt ma cDn^uct^ par bur cAiUa/l 
£|Q i6cBst ddbrtrwiCT at diap < .001 bvd vicfd bu^ benwd tbe hJ^ci pav* 
cny add la«ar pOMfry adraob br badi yaaCL Tht^ hi^bar po w ty >^aab ware 
rurt likdy cs bve at l^aac oaa coit^uiet pat bur duldted caidpered m lawar 
pavatty OvtrelL thc^ fisdi^ ttaw that avaibbilify of amputar 

tautau at nibaal ioateaiad fraca kiMktfifiee to first avai^ 

ab Jiry may be due oat only to the duope to |ndc Irvd but aba to the ftoatd 
froMih to eottputet ttMurees Ctoitt 1^99 ta 2000 . 

lo ao cdort is wbetbat computet ietaurces wtra equally di^ 

tributad td tD cluUtco* the duotbat of kia^rfattoers aod fint^r^iets mch 
CEdi u vanaua eamputet tuources wat exaouoed id rdauoo to schacd poverty 
codissMto^ A aeries arofle-wey MA2^0VAa was eofuJuaed mch sdsoal pa^ 
eny eaeisocrsaao as tbe iadepeodaot vatabk eod computers with LAN aecn» 
C&POM aaeaWi aod lotaroet aaeoa at depesdeoi variables SifruAciocaAtA^ 
cued Widi Vilbs* lAOibtiA* ware bllowed with usNirute ANOVAt.Tbe d^o 
dbcc af school poverty eDACfOttatioQ wet si^aihcaot br ftrst Wilks' 
lambda 9^3$) * 17.32* p < Ml. U&rvetuta aad^ws lijspbyeil si^oificeat 
group difleveacES ^wdi respca id ososputett with LAN aeaGe add loiesoet oe« 
There were oo sigodioioc group ddbreoen rcg&rdiog C&EtOM ^eesL 
SigoiAcaotpast hae aomperitaat revealed dotlowet pavttry schools reported 
osart aaeeM to asAsputers widi IAN aod Ismroct occea. TImc tiodiags ate 
ijtuiat CO choie reported by Udaer asd futrii ( 2002 ). 

Hadcrgamo aod fira^ra^ lechers' pankipadao lo a^mputes/ttdioobgy 
wotl^Mp dutiag the ifid ooe baw vatiad^ by tfhaal pooercy eoo^ 

csotians^ Hawerat a lower penxntagB of kio^rgarMtalo the highet pavetry 
ubaebhadDsmpuiEt atot b didt dutfoemt th^ ftoto dKlowet 

povarcy tc L o ib (C3d% vt. 17.6%) la ^bikioo* osore childits h^ cooqsurer ao» 
is their d^mamt lo Sm g^b {90 2% aod 92% mpcAvdy) £vcd thsugh chiL 
ditfl pavcrry ahoobaaotioi^tt bebsaliUy id hsveeMqsurer 

lA dasDOoow with JuUretv froo low povmty uhoab. ae 

sjgadioaM dkfiemsees woe feuod b awbbilicy ofaoAipuistarat b il iiiriioni i 
with fis^ea to school poverty a ttCBmraMo bt both yeaiL 
T^ eupiuy af ai*kivUa computes 1*^ (See Table Z) Tbete were os dgoi^ 
caor group ^aeompuict hb b dM ohuol dur^ 

hifliktgattto a/^ Irvt gt^. Hawoet tdMolt difloed b tlw aibqi^^ ef these 
eooqsuttr lahi School adoiuufltjtors were ashed ta rate thdt aompuiet hbt on a 
^puim Likett^ype sak (1 « mo ^^■yimsr). Rrsc^rmk dul« 

drtfl aoeadiag hi poverty sisaobl^ more computer labs tlofichiK 

dits aoeadiag bvw paveny ibsaab (/ « 1 .9^* p < M) Thoe were no agmAcadi 
pttf difiotODs in adequ^ ofeampumt hbs dud^kimkrgaftert la addbarv 
Ugho poverty idmeb eeapkpysd egniAcandy ovate AJl^Jbe coa^utet specaalbts 
coo^raito bwtt pavmy mhaols (t* S 7bp< OOt). 
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Childittd to afld Mst of borne cocoputef re^urcss twe ibo cofopored 
idtool poveny cooccAtMkp^ As dMWO ui T^bk 2» a lusher pctceftti|e of 
duldm ift bwr pcNtny schools tod aoeoM to ttd use of l^mecoAsputcf fe* 
ttusouL OuUms afieess to upAiputen io cheit homes ibo loiproved is they 
roovtd Aoo) kiAdsT^efieo to ftrst A fepaisd meastifti &/ulyMS of 
aACB was used to CEsesdvool poverc^ coooeotm£ki& diflmoces OQiccms id 
hone cM^ucB ftois kjoderganea to QiM pidt.Tht fcfc^std oscasuses aasl^ 
us of WiAftCB ^ded suosuciDy sifOi/kaAC ibAiA efe^is fee dultbeo's ocera to 
conputoft io dieir hoAMS from kjodesy&nes to Am Wilks* lambda I » 
8.520) • < J>0I. There we tt oo li^nficaocdiffmocBS berwero coo« 

punr aeeeas over ume aod nbool poveny coooeDtraaoos.Tbac tbe overaU 
iA£rtases io to and use of brae eonpuir/s from kioderi&m to firse 
|radc were dM same fer bodi (poups over period AoaJt^b of tbe 

lubnquees uotvarate ANOVA feuAdsi^Acaot diSereAcn berweeo school 
pdwtf uD^ceAoatsofi arsdaoas ID hoose eonputert duriAg LiAderyanes aad 
duAAg fintfradc These results lodlcated durokJdreA lo lower poverry nhoob 
had u|Qi6cBotl^ note aecea to hone cdo^ucess diifif^kiAdcrfineo arsddur^ 
iAg Am (TadA 

Use of Cooipoter Rsoourees 

The Ma^rit)^ of youry ehJdreo were lo etassrooms where conputers were 
used CO Icaro readieg. ptivf^ aod spelling to leam roatb; aod (6t Am (Sea 
Table 90 The lenc frcqtiervt use for eonpotvrs Ji kifuler|afisn aod Arst |rade 
was lor loterAec sttass A series of ooe^war MANOVAs wn coodueted wtth 
school pepvenycoocewatjoo as the iodcpeodeoc yartabte aod ditfeservt irtsiruc^ 
ooAal puddles to un cort^ucers irv ihcu dasuoofbs (reul/wrue/sp^ Math, s^ 
ejal aosdk^ seserwecoocapts. keyboard skslb^ create an* fuo) as d^rukrvt var)« 
abln.Tbe maio dfeet ofschoolpowry status wn stgm£eafic fer both 
kirsderjarcan^ Wilks' lambda HT^ 899^ » 5.85»/ < «001 and Atst (rade^ Wilks' 
lambda A(749253) • ^Sf0^f< Ml IMIvaiBteafulyscs dbplayed djoilnafit 
group di Here oees W)ch ro^es cd ao^ucers fer rcall^vrice(spell. roa^* key* 
board skdli^ aod ertaia art jo kjodergarceo and read^wriio^spell aod fee n ftrsc 
gradA SigruAcaot poet hoe comparisoAs revealed dui bi^er pov er y sc^ols 


Tabie h rrrrrnf nf bimlrr^irtfirri tnri fiew geode ebUdreo chai uaedeod^ti^ 
trs to tbdee laai soooai oo awocHy basb fee vaeious lASirueitooal purposes 


Kiodeffinav 

iMlTucBimJ SolCwvc tt 

Lww^^fTtf 

% 

Am G»^ 

% 

M 

iwuArme^ya 

07 2 

— sn — 

67 i 

61 i 

Mnh 

619 

60.£ 

57.9 

55.7 

SoeklftedsB 

17A 

It? 

MS 

15J 

Sciauce ow^o 

19.2 

119 

14.7 

15.3 

Keyboud ikilb 

42.) 

9?1 

404 

5i7 

Ocm m 

M£ 

M3 

27.8 

24.1 

Cariaj 

99S 

60 1 

508 

51.4 
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iMd uitopuMn Mtt hi ifwtmoioAil pufpcM duriAf kisdetfo/tfifi duo b«cf 
poiftvf >i*hiWLk lo Ufhtf poittcf wd cm^ucos io^ 

ftmoiMd ptop^ d^alAcafitly adf« (oi te^d/wnttJ^tii, wluttai lower po^ 
cfT^ iJioob uitopuun ufoiicaflily foM Sorfun 

AuBsiJ wm ukcd queidofti aboui th« ftequcory of duit^luUreo^b 
toe lA the hotsr ifiA the c^pee of aiAvitkj children VPttt involved lo vduA diey 
toed boQuebApuu^ For chJdros who umJ hoAM eooiputets^ uMipuMr uir 
averaged 3^7 dej^iweek fer kiAd^tfiFUMi aod $.$ amdtfer 

aoeodLAg bi^cr poven^ rdtoob. SitaiUr /lodiofs wm reported (oi duidreo 
tdio loui bone corttpuitts aneodiAg lower poverty sd>o^ (5^5 eiul } ^ diye 
oifMedvdy). No diftmecEj were found lo ftequeoey of home cocopuur use 
durjog dM kiodcrganefi end fine gt^ years with reepea to ubool poverty 
coou9eraAO& At I^Je( 83% ttf JuJdjeo io bodi kjnderganes iiul geatk 
tdio iMd bone corapueofi uoed dun to learn dulb or pbyed edueatkiaeJ 
XaeJdmoa* c^kiadetfartners who used honeeoinpum 7B% used 
dim fer an whik 12% li^ chero to die Intemet There mte so sgoifi^ 
ptQf diSferenccB jn honeeorapucar use for vaticnn pu/poeea 

DISCUSSION 

Date revealed eoaiiety of rouJtf in dve eateoc of progreat tovrardt digital e^ 
arty hi pour^ children The good rvewa o diet ic^ols urvng ptedoAunantly 
youog low^oeone ebiUren haveeonputers aod oflee eift r ien cet uabgeon" 
putm CO enhance [earning e^radly in bteracy and nath. The toequrueB that 
leill M|geit 4 leaaening but nec a (otal bndgio^ of the dipu] divide. 

Neady all young ehildroo have eonpuien avaihUe at sAocL liwr and higher 
p overty idwob are about equally likely co find computeea in rhumnmT when ehi^ 
dreo lean thdrbmtal rebooting and thb avahblL^ inemted at the children 
j u ov ed iniofiM gtad& Howevtt dieieiindlngi lufgesc that the djgul pf nara to 
wi^ a ehiUren BMveinto grad^ Even die avaihbdtfy of computet 

fcoouteca at nenaed Eco Undarga/ron to fm grade* highct pev tn y 
ee^oU had dgruileandy fewer eompuaers and lofewatc progtanik 

In cnnttaM« the number of eonputeti rtudenc wai roughly du Mine with 

no aignifuanc diff ert ru ea heov ee n higher and low er poverty aehoob. If one were 
to look at aeeepted beoehroatki for computer tn Mt^ent raooa. (1 co 4). a 
aligbdy better ptfccniage of bi^er poverty lebools net chb goal than lower 
p ev er ry eebooli in Iciodergatceiu auggeaung eoneatceobon co decreaaing the 
tLapantica m avadabibty ofremirea. Pew rchooh. however. aetuaUy met duj 

CD-ROM ceebnob^ wu equally available amoog higher and lower poverty 
fchoolj aldiougb lowet poverty ichooij generally provide more wideiprcad 
Incemet and IAN The aviihbiliey of IAN and Iniemec aerviocs i^ 
ereaaed heew u o Icindergaften and firet grade* luggncing chat infraairuetute in^ 
proveneno continue in hi^ur and lower poverty leho^. Actual Inuvoet me 
among young eh ildrcn^ however^ wu mioioul ht both groupa. 

Theoppominitke young ebildren have to uae coinpucerc varied widely Mere 
dian half of all young children atteoded claatfoonu w h er e cootpuenre were uaed 
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foi vaiuMs iQiiruMal putpou at leut ooca a «t£L ycufif 

duldM^ u 0f ct Aputtis is ihu/ daatfdonu dlilwd achool pMfiy utui 
Whfifi CDtfipMd u uM ill Iwet pMfiy hifKcr pdven^ achooii iij«d 

C 0 O)pu(£ft 9 i|Aificaadr tM^br laitAMtMfi cluno| kbdfiffanafv ai>d 
ca&dy lea ter|aCDo la fih diiHof tiu coftoboosiA tbe fiodiAfs of 

( 2 OO 0 )» who repottrd Aatt ftt^watu of^omputu tcadus 
ld«-iA£ 6 Qu KU^Atk Althou^ tbe de oof tha laiifooioBal uie 

die rypt ct qiabiy of die ioftware^ dcdtrio| ust hf poven^ eoscaflctaoM My 
iAilkait a cMcm. PtogM^ ^ avaihbUjcy does mc alwaye iMuee 

liitabb 1M4 ifld fiardiee lOid^ may ^ aeakd to JttemuM l/cluldfts ftMi 
hifkt povany jdiooli aft uaiA( computtn in drvdbpMStally ^iproptutc 
wayi CD Mudy tkc mccb of dies rr^ntd diUmflua (Kkumit 2000). T^c 
peoAcaft bfithoob Id both gtoupa reponof dM pnem of iiiAipuitf 
lab Id the icImI— id appaftfit nidi recMUDtfldaiidtt ttgaeduig 

K lop ft) cA tally ipptopfiatt uae ofcBcliAokigy fmTtifm ii of iwher cootet^ 

Mott ihaa 60% ofkuideefamfi and Qiit^tadt tcathaft aiteAdtd a aoDi^ 
puiac/tttlmolD|y wotkahop durtaf the idio^ ytaa of the rapai pioQf^ 

oeatJOD of cmiputtfi in dori&| tkt Im A?vr yean, ifiafir cocIm fed ui^ 

comfertayt uad^ coA^ucars aod aet uQawartoftkt aad Icafftjof 

fdhfppa thattofiiputm aad die Inttroec aet abk co tuppott Profeabe^ 
KbpncAC iJ a eritkal lAfraJient 1 a d^stiw uae of cacbnolop Ia dit tlaasfoooL 
Tktic fiodiA^ jodkait due ma/iy att toc rcativifl^ tbe ptofemoAil 

^ttfepDieAt eppottuAitka to beoEf pttpaet dMia to uat wKoobjy Ia tbtif 
tEaddA^ 

Ahbot^ ODCDputtr attttf a< iMne b oicrcaiiA^ acl^Mdi ftcaaiA aA iD^naac 
iAjud tatfy poiDC dficcaa, opcdally aAioo^lon poverty diildrtA AJdvoufk 
duldftt^ atetai to boAie uMputtr uae iAcreaicd fion kiadopma 10 firu 
|radc fer bocb hi^tt povtny aAd lowei poverty diildrtA^ hi^er poverty du]« 
diVD lull had kei aceeia to hone coA^utets fer both yean. On a Aiort poaicjvt 
Mtt« aDiOD| duldreA nho did have amaa to hoeae cotApuiera, the AeqitfAcy 
a/id potpoat bf uae did AOt di/&r by achool pCAitfty eoaototmioA. Both ^upa 
lEpMiai fraqueoc uae of hoeaeton^uir/t 10 kith tkillt or ^y eduoatio^ 
ItDiei. 

A aufor LouiatkpA of tbia fltidy la die of ipedAc lAfemtatMO oa die 
quaLty of yooo( childfeA'a computer me or dM aohware chddieA are 

uaia|aridmol aed is that homea Aa a aeu)Adary dataisalyu our uiAatfue^ 
000 of die uM i^coA^ucer resourcea meaMUes e eoABned 10 the qumioAs dui 
VptM alaeady isduikd ia tbe teacher lurvey.Tbe earure ofdie^ueaiioea aod dM 
way they ncte aaked taiy doc be ideal ht the iavrtufatioA of uptaputer equity 
Fetetafii^e* the teacher queatoioaauta only aaked about dw feequescies of 
computer uae fee diffmsc isatroctioAal pufpoaes Ia dieu elaasroom aa a «hol& 
Vk ^ sot kAOw how much titaeduldroi apesc uaiog eomputrra A seond 
lisiiuioft ia dear altboo|b the idtod aod dutooAi iAiLeai^ ptovbbd dw 
owtrall level of tMurcs awlable to wuJcsia is the adiool they aneaded, they 
^ sot provide direct uiformioA 00 whether emais OAipucct ttwircaanete 
actually awlabie 10 dw MD^Ial ehalilftt. A Limcaeum 0 youof 
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duldm'i to sfiA iMc ofcompu 0 fOMrccj ut mfop4itA TtMi 
tea lA the ^riagof 1999 CD che Cm la the sftiogo( 2000 . Difetaets 
i}u( iM dnetod bemicea ihe two ieveb ceey be due id dtaldees'i duap 
ia |f^e ievd. Dif&reaos iMsd acraj grade Icvdi ray oko be otditai id the 
iae tease ofeaaspu ter roDcitcea frue 19^ to 2000. Fbr ifiicaaee. tbe propomob 
d/ iastniAotuI rooais witb Interaec atteie ia U pubCc aebda raae^ ftao) 
6494 ia 1999 ta 77^ la 2000 {Oaibgai b iWtb. 2001} 

CONOXrsiON 

Our Aiuliags pravuk evadeaee ihic AmaHcaa public schaoU art making 
pregreia tofnti^ diptal equlry fer all graiipi of Ktideaia Howevea the aver^ 
studtt<«i^<aaipuiemii6oft.4 to 1 io kiodtr^ten aad 7.4 m 1 la Arugr^ 
a lull AiMh hjgher tbaa tbe rmoueended racjo. Tbia. th er e is aclU a real need 
to decrease ihe stuibat^CMompucer raao fer foung ekildre^ lo addiuoa^ oa« 
<a;£np[ary proAasioi^ devdopmeoc ii^tb rcipeot ca ccebAobp use 
ia dte eUsatoom raay bdp dinuaiih tbb gap. Becher (2000) supports this idea 
uheo he euers. ^Tea^erswbo are prepared to use computers le^ to deataod 
greater aeceai^ ao tSc coriebtioa boweea having ela^room aoeesi co computers 
Unkod ca die lAteraoc ar>d ueir^ those compucess more oscenuueiy o aoc jur« 
prttfng* (pp. 5^94). Secoadary sources of daea Aom bi^er and tows poverey 
sehoalj dwa differerKes dtai may becoatr&ry co recoauneodaesorts fbr tedtool^ 
agy use amaag youAg diBdrert Ar>d although arem afcoAcaea emerged co 
tramiagaod use of computer labe. these areas are a eanoera fbr bath 
higher arvd lovrer poverty sebools ar>d paiac co s f^ t Deeding msprovemeac far 
all yauag duldtert Future langio^maJ studies widt tbe ECl^Keari etamirve if 
this progress of dimirusluQgtbe digital divub coaciAuei oaer tias^ Puesire r^ 
seareb catdd also etamirve cite rehiianskjps berwaca duldreas ^ctai ta and use 
of computers in djffcrervt setdngs with dwirdemlopmeat aad aebsevemcrvt 

AOcmjwiiDGotDrn 

’Tbb reaeardt was supplied by a grant ham tbe Americas EJucacianal Rc^ 
raruta Aasodatkuu wUch lacDvts funds fbr io MEJIA Graais Pragrasi" from 
tbeNumnal Sdraa FouAdatisn asd tbe Depanranc nf EJuciiinn (N^ 
tjsnal Cescer far Educauca of die Office af EducatainaJ Rcsear4:b arid lm« 
provemest] uoder N5F (^raat4^ELEC«99l0973« Opiaioas rdlecc dscse of the 
audmrt aad do ruit Aeceiarily reBeec chsseaftbe graoiiogageocjes. 
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&uan Judge is an prafeewui die Deparemeac ofTlieaey and Pr^« 

ace inTraher Education at dw Ltaiverucy oflenoesDeB^ KnorviUe. She is 
audsarorv4iiorisv TMm^Ugffor Oiyrm as well as nu« 

mcrous irudea on technology incBgraoon Her research intereats bdude teacher 
edu4a£ain4 tccbnabgy integratioL and youag cJuldsen wttb dbahilitku (Ash 
dreaa: Sharon Judge. A 4 16 Qaatosi Camplet. KnaaviUc TT^. 97 996 iii li 
sbWuckrtkiJ 
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KatUctA Puckftt a aaiMdiit it die Depa/tnttt^f Theory asd 

Pruia ioTsaeber EdiKadon a< dte Umvmiry e/Tttoauaa« Ktaavdlt Hev 
M/4:ta lAorao lAcluda uBeofasaeuve ted^aiJdgy Ia giomi edi^eauor^ 
aad w of taJiaatogy in ^rMtfvice tsachtf edueaMft CAiUra^ KiAIcbs 
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